Genetic mapping of clubroot resistance genes in oilseed rape.
Clubroot caused by the obligate biotrophic protist Plasmodiophora brassicae is a major disease of Brassica species. Clubroot resistances introduced from B. oleracea var. 'Böhmerwaldkohl' and resistance from B. rapa ECD-04 were genetically mapped in oilseed rape (B. napus L.). A doubled haploid (DH) population of rape seed was developed by crossing a resistant DH-line derived from a resynthesized B. napus with the susceptible cultivar 'Express'. The DH population was tested in the greenhouse against seven P. brassicae isolates showing low and high virulence toward B. oleracea or/and B. rapa. DH-lines with highest or lowest disease scores were used in a bulked segregant analysis (BSA), and 43 polymorphic AFLPs were identified. A genetic map of the whole genome was constructed using 338 AFLP and 156 anchored SSR markers. Nineteen QTL were detected on chromosomes N02, N03, N08, N13, N15, N16 and N19 giving resistance to seven different isolates. Race-specific effects were observed for all QTL, none of the QTL conferred resistance to all isolates. The phenotypic variance explained by the respective QTL ranged between 10.3 and 67.5%. All QTL could be assigned to both ancestral genomes of B. napus. In contrast to previous reports, a clear differentiation into major QTL from B. rapa and minor QTL from B. oleracea could not be found. Composite interval mapping confirmed the linkage relationships determined by BSA, thus demonstrating that markers for oligogenic traits can be selected by merely testing the distributional extremes of a segregating population.